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FUEL COMPOSITION 

The invention relates to a fuel composition. It is known that to meet some legislation 
requirements fuels must have a low Reid Vapour Pressure value (RVP), e g, under 
California State law, the RVP must be below 7. RVP is measured at one atmosphere 
pressure and 100°F (about 39°C). 



Some modern day gasoline contains a small percentage of a condensate from 
natural gas pipelines. The condensate is a light fraction which is primarily pentanes 
although other hydrocarbons may be present. The condensate adversely affects the 
RVP, especially when the gasoline contains an alcohol such as ethanol. 

It is one object of this invention to provide a fuel composition incorporating an 
additive such that the RVP may be reduced even when other ingredients such as 
pentane-based condensate and/or alcohol are present. 

According to the invention in one aspect there is provided a fuel composition 
comprising a hydrocarbon fuel, an alcohol and an additive selected so that an 
azeotrope of the additive, fuel and alcohol is formed whereby the composition has a 
lowered Reid Vapour Pressure value. 

Preferably the additive : 



0 
it) 



is a non-ionic surfactant; 

is miscible with the fuel so that when added to the fuel a solution is 
formed; 
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iii) comprises: 

a) an oil soluble ethoxylated alcohol; 

b) an ethanolamide of a fatty acid formed by reacting 
ethanolamine and fatty acid in a ratio 1:1 whereby unwanted 
by-products are avoided; 

c) an ethoxylated fatty acid, 

these being blended together to form a compound having the ethoxylated alcohol 
and the ethoxylated fatty acid at opposite ends of the ethanolamide backbone, the 
ethoxylated ends having substantially the same molecular weight. 

Preferably the ethanolamide is a mono-, di- or triethanoiamide. While the alcohol 
ethoxylate may have a varied number of groups preferably the alcohol ethoxyiate has 
three ethoxy groups. Preferably the fatty acid has three ethoxy groups or seven 
ethoxy groups or nine ethoxy groups. 

Preferably the hydrocarbon fuel is a gasoline. Preferably the alcohol is ethanoS but it 
may be methanol or another alcohol or a combination. 

The pentanes may be mixed with other hydrocarbons, depending on the source and 
of course they can be present in other ingredients, not just gasoline. The proportion 
may vary widely without adverse effect. 

Other ingredients may be present such as oxygenates, e.g. ethers, esters; and the 
like. 
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In another aspect the invention provides a method of making a fuel composition 
having a low Reid Vapour Pressure value, the method comprising mixing a pentane 
condensate with an additive as defined. 

The additive may be added to the fuel composition in any convenient way. Because 
the additive is compatible with pentanes it may be convenient to form a stock solution 
of the additive and the pentanes and add that to the fuel. 

The content of the additive will be selected according to the nature of the fuel 
composition. Preferably sufficient additive is added so that the fuel has an RVP 
value below about 7 but this will depend on local requirements. 

In order that the invention may be well understood it will now be described by way of 
illustration with reference to the fpllowing examples, 

Example I 

Different blends shown in Table I were made and subjected to gas chromatography. 
The ratio of hydrocarbon: ethanol was measured by gas chromatography. The 
results were used to indicate the extent to which the content of the ethanol could be 
incorporated without exceeding an increase in the temperature at which the volatile 
ingredients evaporated. The results showed the amount of ethanol that could be 
incorporated into the hydrocarbon without increasing the temperature at which the 
volatile components evaporated. 

The additive comprised 60% by weight ethanolethoxylate, 20% by weight 
diethanolamide and 20% by weight of lauric diethanolamide. Our investigation 
suggests that th se interact t form a compound in which the ethanoiamide is a 
backbone. 
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Example II 

Different blends were made up and the RVP determined. The following results were 
obtained: 



TABLE II 



Sample 


Gasolene 


Ethanol 


Additive 
As above 


Water 


RVP 
0) 


RVP 
(2) 


^~RVP 
(3) 


1 


90 


10 






7.48 


7.7 


7.58 


2 


87.5 


10 


2.5 




7.18 


7.41 


7.29 


3 


85.0 


10 


2.5 


2.5 


6.87 


7.11 


6.98 


4 


85.0 


10 


2.5 


25 


6.96 


7.19 


7.06 



The RVP value was measured according to ASTM 5191 and is the mean value of 
results calculated according to CARB (1), EPA (2) and ASTM (3) methods. In 
Samples 2, 3 and 4 the gasoline included a proportion of a condensate which was 
mainly pentanes. These results demonstrate a tendency of the additive to reduce the 
RVP value, and that by selecting appropriate proportions a fuel composition can be 
made to meet the requirements of local legislation. 
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CLAIMS 

1 . A fuel composition comprising a hydrocarbon fuel, an alcohol and an additive 
selected so that an azeotrope of the additive, fuel and alcohol is formed 
whereby the composition has a lowered Reid Vapour Pressure value. 

2. A composition according to Claim 1, wherein the additive is a non-ionic 
surfactant is miscible with the fuel so that when added to the fuel a solution is 
formed. 

3. A composition according to Claim 1 or 2, wherein the additive comprises an 
oil soluble ethoxyiated alcohol, an ethanolamide of a fatty acid formed by 
reacting ethanolamine fatty acid in a ratio 1:1 whereby unwanted by-products 
are avoided; and an ethoxyiated fatty acid, these being blended together to 
form a compound having the ethoxyiated alcohol and the ethoxyiated fatty 
acid at opposite ends of the ethanolamide backbone, the ethoxyiated ends 
having substantially the same molecular weight, 

4. A composition according to Claim 3, wherein the ingredients of the additive 
are blended in the weight proportion of 60:20:20. 

5. A composition according to any preceding Claim, wherein the hydrocarbon 
fuel is gasoline. 

6. A composition according to Claim 5, wherein the gasoline is blended with a 
pentane or a condensate containing pentanes. 
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7. A composition according to any preceding Claim, wherein the alcohol is 
ethanol. 

8. A composition according to any preceding Claim having a Reid Vapour 
Pressure below about 7. 

9. A method of making a fuel composition having a low Reid Vapour Pressure 
value, the method comprising mixing a pentane condensate with an additive 
wherein the additive is si non-ionic surfactant, is miscibie with the fuel so that 
when added to the fuel a solution is formed. 

10. A method according to Claim 9, wherein the additive comprises an oil soluble 
ethoxylated alcohol, an ethanolamide of a fatty acid formed by reacting 
ethanolamine fatty acid in a ratio 1:1 Whereby unwanted by-products are 
avoided; and an ethoxylated fatty acid, these being blended together to form 
a compound having the ethoxylated alcohol and the ethoxylated fatty acid at 
opposite ends of the ethanolamide backbone, the ethoxylated ends having 
substantially the same molecular weight. 

11. A method according to Claim 10, wherein the three ingredients of the additive 
are present in the weight ratio of 60:20:20. 

12. A method according to Claim 9 or 10 or 1 1 , wherein the hydrocarbon fuel is a 
gasoline. 
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